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Listing of Claims 

The following listing of claims will replace all prior versions, and listings, of claims in 
the subject application: 

Claim 1 (canceled). 

2. (currently amended) [[The]] A ™».™iyKr> E head ft^nimod in elo rajr comprising: 
a plurality of nozzles for ejecting a fluid: 

a plurality of pressure-applied chambers arranged in a predetermined direction and each 
communicating with a corresponding one of the nozzles; and 

a common chamber having a plurality of wall surfaces and configured to s upply the fluid 
to the pressure-applied chambers. 

wherein at least one of the wall surfac es of the common chamber, along the 
predetermined direction, has a pressure absorbing surface with a rigidity lower than tho se of 
other wall surfaces and configured to absorb a pressure change, 

wherein said pressure absorbing surface is formed by a pressure absorbin g member 
haying a non-uniform thickness, and 

wherein the pressure absorbing surface is divided into a central portion and two end 
portions on both sides of the centred portion along the predetermined direction, and an average 
thickness of the pressure absorbing member at die central portion is larger than an average 
thickness of the pressure absorbing member at the end portions. 
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Claim 3 (canceled). 

4, (currently amended) [[The]] A recording head as claimed in claim 3 comprising: 
a plurality of noazles for ejecting a fluid; 

a plurality of pressure-applied chambers arranged in a predetermined direction and each 
communicating with a corresponding one of the noz zles: and 

a common chamber having a plurality of wall surface s and configured to supply the fluid 
to the pressure-applied chambers, 

wherein at least one of the wall surfaces of the common cha mber, along the 
predetermined direction, has a pressure absorbing s urface with a rigidity lower than those of 
other wall surfaces and configured to absorb a pressure change, 

wherein said pressure absorbing surface is formed bv a pressure absorbing member 
having a non-uniform thickness , 

wherein the pressure absorbing member has a thin portion and a thic k portion having at 
least two kinds of thicknesses, and 

wherein the thick portion is provided at a central portion of the pressure absorbing 
member along the predetermined direction, and the thin portion is provided on both sides of the 
central portion of the pressure absorbing member along the predetermined direction, 

5. (currently amended) [[The]] ± recording h^d in nlnimnd in claim 3 comprising: 
a plurality of nozzles for ejecting a fluid: 

a plurality of pressure-applied chambers arranged in a predetermined direction and each 
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™rmnimic ating with a corresponding one of the nozzles; and 

a co mmon chamber having a plurality of wall s urfaces and configured to supply the fluid 
to the pressure-applied chambers, 

wherein at least one of the wall surfaces of the common chamber, along the 
predetermined direction, has a pressure absorbing s urface with a rigidity lower than those of 
other wall surfaces and configured to absorb a pressure change, 

wherein said pressure absorbing surface is formed by a pres sure absorbing member 
having anon-uniform thickness, 

wherein the pressure absorbing member has a thin portion and a thick p ortion having at 
least two kinds of thicknesses, and 

wherein the pressure absorbing member has a stacked structure made up of a plurality of 
layers, and a number of layers of the stacked structure forming the thin portion is different from a 
number of layers of the stacked structure forming the thick portion, 

6, (currently amended) [[The]] A recording head as chimed in claim 3 comprisin g: 
a plurality of nozzles for ejecting a fluid: 

a plurality of pressure-applied chambers arranged in a predetermined direction and each 
communicating with a corresponding one of the no zzles: and 

a common chamber having a plurality of wall sur faces and configured to supply the fluid 
to the pressure-applied chambers, 

wherein at least one of the wall surfaces of the common ch amber along the 
predetermined direction, has a pressure absorb in g surface w ith a rigidity lower than those of 
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other wall surfaces and co nfi gured to a bsorb a pressure change, 

wherein said pressure absorbing surface is formed bv a pressure absorbing member 
having a non-uniform thickness, 

wherein the pressure absorbing member ha s a thin portion and a thick portion having at 

least two kinds of thicknesses, and 

which wherein the recording head satisfies a relationship 
2 x 10 10 < Ud 2 x Uy " x Ox" 3 ' 5 xE 2y3 <9x 10 10 

where Ud (in) denotes a thickness of the thin portion, Uy (m) denotes a length of the thin 
portion along a direction perpendicular to the predetermined direction, Ux (m) denotes a length 
of the thin portion 22 the predetermined direction, and E (Pa) denotes a Young's modulus of the 
thin portion. 

7. (currently amended) [[The]] A recording head 05 olaimod in olaim 1 comprising^ 
a plurality of nozzles for ej ecting a fluid: 

a plurality of pressure-applied chambers arranged in a predetermined dir ection and each 
communicating with a corresponding one of the nozzles; and 

a co mmon chamber having a plurality of wall s urfaces and configured to supply the fluid 
to the pressure-applied chambers, 

wherein at least one of the wall surfaces of the c ommon chamber, alone the 
predetermined direction, has a pre&sure absorbing surface with a rigidity lower than those of 
other wall surfaces and configured to absorb a pressure change. 

wherein said pressure absorbing surface is formed bv a pressu re absorbing member 
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having a non-uniform t hickness, and 

wherein the pressure absorbing member has a Young's modulus of 100 MPa or greater. 

8. (currently amended) The recording head as claimed in claim [[1]] 1 wherein the 
pressure absorbing member is made of nickel. 

9. (currently amended) The recording head as claimed in claim [[3]] 4, which satisfies a 
relationship 

0.25 < Ux/Tx < 0,45 

where Ux (jim) denotes a length of the thin portion along the predetermined direction X 
and Tx (\xm ) denotes a total length of the pressure absorbing member along the predetermined 
direction. 

10. (original) The recording head as claimed in claim 2 5 

wherein the end portions of the pressure absorbing member includes a second thick 
portion provided in a portion thereof. 

1 1 . (original) The recording head as claimed in claim 10, wherein the thick portion and 
die second ihick portion of the pressure absorbing member have the same thickness, 

12. (currently amended) The recording head as claimed in claim [[1]] 2, further 
comprising: 
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a vibration plate forming at least one surface of the pressure-applied chambers, 
wherein a layer forms said vibration plate and at least a portion of the pressure absorbing 
member. 

13. (currently amended) A line type recording head comprising a recording head a* 
claimed in claim 1 including: 

a plurality of nozzles for ejecting a fluid; 

a plurality of pressure-applied chambers arranged in a predet ermined direction and each 
communicating with a corresponding one of the nozzles: and 

a common chamber havinp a plurality of wall surfaces and configured to supply the fluid 
to the pressure-applied chambers. 

wherein at least one of the wall surfaces of the common chamber, alone the 
predetermined direction, has a pressure absorbing surface w ith a rigidity lower than those of 
other wall surfaces and configured to absorb a pressure change. 

wherein said pressure absorbing surface is fonned by a pressure abs orbing member 
having a non-uniform thickness, and 

wherein the pressure absorbing surface is divided into a central portion and two end 
portions on both sides of the central portion along the predeterm ined direction, and an average 
thickness of die pressure absorbing member at the central portion is large r than an average 
thickness of the pressure absorbing member at the end portions. 

Claim 14 (canceled). 
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. 15. (currently amended) A line type recording head comprising a recording head a* 

claimed in claim - 14 including: 

a plurality of nozzl es for ejecting a fluid; 

a plurality of pressuTe-applied chambers ara n^ed in a predetermined direction and each 
communicating with a correspondin g one of the nozzlesj 

a common chamber having a plu ralit y of wall surfaces and configured to supply the fluid 
to the pressure-applied chambers; and 

a plurality of pressure converting means for varying pressures within the pressure-applied 

chambers. 

at least one of the wall surfaces of the common chamber, along the predetermined 
direction, having a pressure absorbing surface wit h a rigidity lower than those of other wall 
surfaces and configured to absorb a pressure change, 

said pressure ab sorbin g surface being formed by a pressure absorbing member having a 
plurality of p ortions with different rigidities. 

16. (currently amended) A carriage comprising: 
a recording head ao claimed in cldim -t including: 
a plurality of nozzles for ejecting a fluid; 

a plurality of pressure-applied chambers arranged in a pred etermined direction and 

each communicating with a corresponding one of th e nozzles: and 
a common chamber having a plurality of wall surfaces and configured to supp ly foe 
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fluid to the pressure- appliedchambers, 

wherein at least one of the wall surfaces of the common chamber, along the 

predetermined direction, has a pressure absorbing surface with a rigidity lower 
than those of other wall surfaces and conf igured to absorb a pressure change, 

wherein said pressure absorbing surf ace is formed by a pressure absorbing member 
having a non-uniform thickness, and 

wherein the pressure absorbing surface is divided i nto a central portion and two end 
portions on both sides of the central portion along the predeterm ined direction, 
and an average thickness of the pressure absorbing member at the central portion 
is larger than an average thickness of the pressure absorbin g member at the end 
portions : and 

a fluid cartridge configured to supply the fluid to the recording head. 



17. (currently amended) A carriage comprising: 
a line type recording head ao claimed in claim 14 including: 
a plurality of nozzles for ejecting a fluid; 

a plurality of pressure-applied chambers arranged in a predetermined direction and 
each communicating with a corresponding one of the nozzles: 

n common chamber having a plurality of wall surfaces and confi gured to supply the 
fluid to the pressure-applied chambers: and 

a plurality of pressure converting means for varying pressu res within the pressure- 
applied chambers. 
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wherein at least one of the wall surfaces of the common chamber, along the 

predetermined direction has a pressure absorbin g surface with a rigidity lower 
than those of other wall surfaces and configured to abso rb a pressure change, and 

wherein said pressure absorbing surface is formed bv a p ressure absorbing member 
having a plurality of portio ns with different rigidities; and 
a fluid cartridge configured to supply the fluid to the recording head. 



18. (currently amended) An image forming apparatus comprising: 
a recording head ao claimed in claun -t including: 
:t plurality of nozzles for ejecting a fluid: 

a plurality of pressure-applied chambers arranged in a predetermined direction and 

each communicating with a corresponding one of the nozzles: and 
a common chamber having a plurality of wall surface s and configured to supply the 

fluid to the pressure-applied chambers, 
wherein at least one of the wall surfaces of the common chamber, along the 

predetermined direction, has a pressure absorbing surface with a r igidity lower 

than those of other wall surfaces and configured to absorb a pressure chan ge, 
wherein said pressure absorbing surface is formed bv a pressure abso rbing member 

having a non-uniform thickness^ and 
wherein the pressure absorbing surface is div ided into a central portion and two end 

portions on both sides of the central portion along the predetermined direction. 

and an average thickness of the pressure absorbing member at the central portion 
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is lar ger than an average thickness of the pre ssure absorbing member at the end 
portions ; 

a fluid cartridge configured to supply the fluid to the recording head; and 

a cartridge carriage , accommodating the recording head and the fluid cartridge, 

configured to move in a main scan direction which is perpendicular to the predetermined 

direction. 

19. (currently amended) An image forming apparatus comprising: 
a line tvp_e_ recording head aa claimed in claim 1 including: 
a plurality of nozzles for ejecting a fluid; 

a plurality of pressure-applied chambers arranged in a p redetermined direction and 
each communicating with a corresp onding one of the nozzles; 

a common chamber having a plurality of wall surfaces and configured to supply the 
fluid to the pressure-applied chambers: and 

a plurality of pressure converting means for vary ing pressures within the pressure- 
applied chambers. 

wherein at least one of the wall surfaces of the common chamber, along the 

predetermined direction, has a pressure absorbing surface with a rigidity lower 
than those of other wall surfaces and configured to absorb a pressure chan ge, and 
wherein said pressure absorbing surface is formed bv a pr essure absorbing member 
having a plurality of portions with different rigidities ; 
a fluid cartridge configured to supply the fluid to the recording head; and 
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a cartridge carriage , accommodating the recording head and the fluid cartridge, 
configured to move in a main scan direction which is perpendicular to the predetermined 
direction. 

Claim 20 (canceled). 

21. (currently amended) The recording head as claimed in claim [[20]] 23, wherein the 
pressure absorbing member lias a continuous surface forming the damper surface. 

22. (currently amended) The recording head as claimed in claim [[20]] 23, wherein the 
region is arranged on both ends of said at least one of the wall surfaces of the common chambeT 
along the predetermined direction. 

23. (currently amended) [[The]] A recording head as claim e d - in olaim 20 comprising: 
a plurality of nozzles for ejecting a fluid; 

a plurality of pressure-applied chambers arranged in a predetermined direction and each 
communicating with a corresponding one of the nozzles: 

a common chamber having a plurality of wa ll surfaces and configured to supply the fluid 
to the pressure-applied chambers: and 

a plurality of pressure conv erting means for varying pressures within the pressure-applied 
chambers , wherein: 

at least one of the wall surfaces of the common chamber, along the predetermined 
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direction, has a damping surface wirh a rigidity lo wer than those of other wall surfaces and 
configured to absorb a pressure bv vibration, 

said damping surface is formed bv a pressure absorb ing member which partially has a 
region where no damping surface is formed, such that the damping surface extends for a length 
a[on g the predetermined direction less than a total le ngth of the common chamber along the 
predetermined direction, 

at least a portion of wall surfaces forming the pressure-applied chambers has a rigidity 
lower than the other wall surfaces to form a vibration plate of the pressure converting means, and 

both the vibration plate and the damper surface are formed by a common first layer, 

24. (original) The recording head as claimed in claim 23, further comprising: 

a second layer partially formed on the common first layer and forming the region, 
said common first layer extending in the predetermined direction and forming the damper 
surface by a surface thereof not having the second layer formed thereon. 

25. (currently amended) The recording head as claimed in claim [[20]] 2L wherein the 
damper surface has an elasticity lower than those of the other wall surfaces of the common 
chamber. 



26, (currently amended) [[The J] A recording head as^a mied in claim 20 comprising: 
a pl urality of nozzles for eiectine a fluid: 

a plurality of pressure-applied chambers arranged in a pr edetermined direction and each 
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communicating with a correspon ding one of the no22les: 

a common chamber having a plurality of wall s u rfaces and configured to supply the fluid 
to the pressure-applied chambers: and 

a plurality of pressure converting means for varyin g pressures within the pr essure-applied 

chambers. 

wherein at least one of the wall surfaces of the common chamber, along the 
predetermined direction, has a damping surface with a rig idity lower than those of other wall 
surfaces and configured to absorb a press ure hv vibration, 

wherein said dam pin g surface is formed bv a pressure absorbing member which pa rtially 
has a region where no damping surface is forme d, such that the damping surface extends for a 
length along the predetermined direction less than a total l ength of the common chamber along 
the predetermined direction, and 

wherein an elasticity Gd (Pa) of the pressure absorbing member forming the damper 
surface satisfies a relationship 

1.0 x 10" 13 < Lx 1 x Ldx x Ldy x Td"°' 3 x Gd" 1 < 2,0 x 10 13 

where Lx (m) denotes a length of the common chamber along the predetermined 
direction, Ldx (m) denotes a length of the damper surface of the pressure absorbing member 
along the predetermined direction, Ldy (m) denotes a length of the damper surface of the 
pressure absorbing member along a direction perpendicular to the predetermined direction, and 
Td (m) denotes a thickness of the pressure absorbing member forming the damper surface. 



27. (currently amended) A carriage comprising: 
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a recording head as claimed in claim 20 including: 
a plurality of nozz les for ejecting a fluid: 

a plurality of pressure-applied chambers arranged in a predetermined direction and 
each communicating with a corresp onding one of the nozzles; 

» mmmnn chamber h avin g a plura lity of wall surfaces and confi wired to supply the 
fluid to the pressure-applied chambers: and 

a plurality of pressure converting means for varyin g pressures within the pressure- 
a pplied chambers. 

wherein at least one of the wall surfaces of the com mon chamber, along the 
predetermined direction, has a damping surf ace with a rigidity lower than those of 
other wall surfaces find configured to ab sorb a pressure by vibration, 

wherein said damping surface is formed bv a pressure absorbing member which 
partially has a region where no damping surfac e is formed, such that the damping 
surface extends for a length along the predetermined direction less than a total 
len gth of the common chamber along the predetermined dire ction; and 
a fluid cartridge configured to supply die fluid to the recording head. 

28. (currently amended) An image forming apparatus comprising: 
a recording head as claimed in olaim 20 including: 
a plurality of nozzles for e jecting a fluid: 

a plurality of pressure-applied chambers arranged in a p redetermined direction and 
each communicating with a corresponding one of the nozzles; 
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t 

a mmmnn chamber havi np a plurality of wall surfaces and configured to supply the 
fluid to the pressure-app lied chambers: and 

a plurality of pressure conver ting means for varying p ressures within the pressure- 
applied chambers, 

wherein at least one of the wall surfaces of the common chamber, along the 
predetermined direction, ha s a damping surface with a rigidity lower than those of 
other wall surfaces and configured to absorb a p ressure bv vibration. 
wherein said damping surface is formed by a pressure absorbing m ember which 
partially has a region where no damping surface is form ed, such that the damping 
surface extends for a length alonp the predetermined dir ection less than a total 
length of the common chamber along the predetermined direction: 
a fluid cartridge configured to supply the fluid to the recording head; and 
a cartridg e carriage , accommodating the recording head and the fluid cartridge, 
configured lo move in a main scan direction which is perpendicular to the predetermined 
direction. 

Claim 29 (canceled). 

30. (currently amended) The recording head as claimed in claim [[29]] 33, wherein a 
member forming the free vibration surface integrally forms a surface of the pressure-applied 
chamber. 
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31. (currently amended) [[The]] A recording head a^teka ed-in claim 29 comprising , : 
a plu rality of nozzles for ejecting a fluid: 

a plurality of pressure-applied chambers arranged in a predetermined direction and each 
rnnim unicaiinp with a cor responding nne of the nozzles: and 

a co mmon chamher having a plurality of wa l l surfaces and configured to supply the fluid 
to the pressure-applied chambers. 

whfli ein at least one of the wall surfaces of th e common chamber has a free vibration 
surface having thick portions and thin portions , and 

wherein a member forming the free vibration surface has a stacked structure made up of a 

plurality of stacked layers. 

32. (original) The recording head as claimed in claim 30, wherein the thick portions have 
a thickness equal to a thickness of it member forming a wall surface of the pressure-applied 
chamber, 

33. (currently amended) [[The]] A recording head a s - claimed in afe*m~29 comprising: 
a pl urality of nozzles for eittctin& a fluid: 

a pl urality of pressure-applied chambers arranged in a predetermined direction and each 
communicating with a correspondi ng nne of die nozzles: and 

a common chamber having a plurality of wall surface s and configured to supply the fluid 
to the press Lire-applied chambers, 

wherein at least one of the wall surfaces of the common ch amber has a free vibration 
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surface havings thick portions and thin portions , and 

wheiein the thin portions are arranged in vicinities of a portion of the free vibration 
surface where a width of the free vibration surface along a direction perpendicular to the 
predetermined direction narrows compared to other portions. 

34. (currently amended) [[The]] A recording head aa claimed in claim 29 comprising: 
a plurality ofnozzles for ejecting a fluidi 

ajiluralitv of pressure-applied chambers arranged in a predeterm ined direction and each 
communicating with a corresponduig one of the nozzles: and 

a common chamber having a plurali ty of wall surfaces and configured to supply the fluid 
to the pressure-applied chambers, 

wherein at least one of the wall surfaces of the comm on chamber has a free vibration 
surface having thick portions and thin portions , and 

wherein the thin portions are arranged in vicinities of a portion of the common chamber 
where a cross sectional area of ihe common chamber cut along a direction perpendicular to the 
predetermined direction decreases compared to other portions. 

35. (currently amended) [[The| | A recording head as claimed in claim 29 comprising: 
a plurality of nozzles fo r ejecting a fluid: 

a plurality of oressure-appl ied chambers arranged in a pred etermined direction and each 
communicating with a corresponding one o f the nozzles: and 

a c ommon chamber havinp a plurality of wall surfaces and configured to supply the fluid 
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to the pressure-applied chambers. 

wherein at least one of thewall surfaces nf the common chamber has a free vibration 
surface having thick portions and thin portions, and 

wherein a cross sectional area of the common chamber cut along a direction 
perpendicuhir to the predetermined direction decreases towards an end portion of the common 
chamber along the predetermined reaction. 

36, (currently amended) A carriage comprising: 
a recording head ao claimed in claim 20 including: 
a plurality of nozzles for ejecti ng a fluid: 

irpluralitv of pressure-applied chambers arrange d in a predetermined direction and 
each communicating with a corresponding one of the nozzles: and 

a common chamber having a plurality of wall surfac es and configured to supply the 
fluid to the pressure-applied chambers. 

wWw i at least one of the wall surfaces of the common chamber has a free vibration 
surface having thick portions and th in portions, and 

wherein the thin portions are arranged in vicinities of a portion of the free vibration 
surface where a width of the free vibration surface along a directio n perpendicular 
rn the predetermined direction narrows compared to other portions; and 
a fluid cartridge configured to supply the fluid to the recording head. 



37. (currently amended) An image forming apparatus comprising; 
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a recording bead as<:laim e4- tfi cloim 20 including: 

* plurality nf nn 77 1^ for ejecting a fluid: 

n plurality of oressure-anplied chambers arr anged in a predetermined direction and 

each communicating with a corresponding one of the nozzles: and 
ft common chamber having a plu rality of wall surfaces and configured to supply the 

fluid to the pressure-applied chambers, 
wherein at least one of the wall surfaces of the common cha mber has a free vibration 

surface having thic k portions and thin p ortions, and 
wherein the thin portions are arranged in vicinities of a portion of the free vibration 
surface where a width of the free vibration surface alone a direction perpendicular 
to the predetermined direction narrow s compared to other portions; 
a fluid cartridge configured to supply the fluid to the recording head; and 
a eartridgo carriage , accommodating the recording head and the fluid cartridge, 
configured to move in a main scan direction which is perpendicular to the predetermined 
direction. 
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